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1.0   Purpose 
 
The purpose of this calculation set is to provide the results of soil conductivity measurements 
performed at the Moab Project Site from June 21 through July 13, 2002. All electrical 
conductivity measurements were performed in accordance with methods described in 
Groundwater and Tailings Pile Characterization Activities to Support the Plan for Remediation 
Work Plan (DOE 2002a). 
 
Electrical soil conductivity (or resistivity) logging is a method that is used to determine lithology 
of unconsolidated materials. In special situations, conductivity logging can determine the 
presence of soluble and high ionic strength constituents in ground water, such as brine solutions. 
Soil conductivity logging was used at the Moab Project Site to evaluate the interface between the 
upper fresh water zone and a deeper brine zone in the alluvial aquifer. Electrical conductivity 
measurements were performed at 11 locations using a Geoprobe Systems, Inc., SC400 
conductivity probe. A description of the probe and its corresponding data acquisition system is 
presented in Attachment 1. 
 
2.0   Direct-Push Rig 
 
ConeTec, Inc., used a direct-push Marl (M5T) Rhino rig to advance the SC400 conductivity 
probe into the subsurface at each measurement location. Pictures of the M5T Rhino rig are 
presented in Attachment 2. 
 
3.0   Soil Conductivity Measurement Locations 
 
A location map showing where each soil conductivity measurement was performed with respect 
to the Moab Project Site is provided as Attachment 3. 
 
State plane survey coordinates for each of the 11 borings are summarized in the coordinate 
location table provided as Attachment 4. The coordinate location table also provides the 
surveyed land surface elevation, the date each test was conducted, and the total depth of each 
test. 
 
4.0   Soil Conductivity Profiles 
 
Electrical conductivity as a function of depth for each test location is provided in Attachment 5. 
Lithology obtained from the SMI–PW–01 well cluster, approximately 11 feet away, is provided 
on the electrical conductivity profile for location 358. Lithology information is not available for 
the other probed locations. Conductivity profiles combined with multiple test locations and 
plotted at 2,000 millisiemens per meter (mS/m) and 400 mS/m full scale are provided in 
Attachment 6. These profiles are also included on the map in Attachment 3. 
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5.0   Water Samples 
 
Ground water grab samples were collected at discrete depth intervals from locations 362 and 364 
using the Hydropunch sampling method and analyzed by the Grand Junction Office 
Environmental Sciences Laboratory for ammonia, chloride, density, specific conductance, 
sulfate, total dissolved solids (TDS), and uranium. Results are presented in Attachment 7. 
 
6.0   Preliminary Findings 
 
Reproducibility of the soil conductivity method was evaluated in the field by performing a 
duplicate measurement at test location 367. However, a true duplicate measurement could not be 
performed at exactly the same location because the conductivity probe needs to be in direct 
contact with the soil. Probing the first hole a second time to obtain the duplicate measurement 
would result in an inadequate contact between the hole and the conductivity probe. Therefore, 
the second measurement location was offset a few feet from the first measurement location. 
Comparisons between the first measurement (Test 1) and the duplicate measurement (Test 2) are 
presented in Attachment 8. Excellent reproducibility in the method is evidenced by the high 
coefficient of determination (r) value of 0.91 shown in the regression equation. 
 
Electrical soil conductivity measurements at test location 358 were performed adjacent to 
(approximately 11 feet away) the SMI–PW–01 well cluster. Water quality results from ground 
water samples collected at discrete depth intervals from the SMI–PW–01 well cluster were 
previously reported in Characterization of Groundwater Brine Zones at the Moab Project Site 
(DOE 2002b). These previously reported water quality analyses (ammonia, chloride, density, 
specific conductance, sulfate, and TDS) provide a basis for comparison to the electrical soil 
conductivity results obtained at test location 358. Comparisons between soil conductivity and the 
previously reported ground water quality results are shown in the figures included in Attachment 
9. Good agreement is obtained between the electrical soil conductivity results and specific 
conductance, density, TDS, ammonia, and chloride in ground water as indicated by the relatively 
high coefficient (r) values shown in the regression equations presented in Attachment 10. 
Conversely, a relatively poor linear correlation is obtained between soil conductivity and sulfate 
in ground water. 
 
The electrical conductivity profile obtained at location 358 (Attachment 9) shows a sharp 
increase in soil conductivity at approximately 55 feet below ground level. At depths less than 
55 feet, soil conductivity in the saturated zone ranges between approximately 400 and 500 mS/m. 
These relatively low soil conductivity values correspond with TDS concentrations that range 
between 10,000 and 20,000 milligrams per liter (mg/L) in ground water. At approximately 
55 feet in depth, the soil conductivity increases from approximately 500 to over 1,000 mS/m. 
This increase in soil conductivity corresponds with an increase in TDS concentration that ranges 
from approximately 20,000 to 40,000 mg/L in ground water. The highest soil conductivity value 
(greater than 2,000 mS/m) is observed at a depth of approximately 80 feet and corresponds with 
the highest TDS concentration (approximately 80,000 mg/L) measured in ground water at 
location 358. 
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The pattern revealed by the sharp increase in conductivity at location 358 is similar to the 
conductivity profile observed for test location 364 at a depth of approximately 45 feet (see the 
2,000 mS/m full-scale combined plots, Attachment 6). At a depth of 45 feet the conductivity 
increases sharply from approximately 300 to 1,000 mS/m, suggesting the presence of a contact 
between the upper fresh water (<10,000 mg/L TDS) and deeper more saline waters 
(>10,000 mg/L TDS). Water grab samples collected at depths of 40 and 54 feet (Attachment 7) 
indicate TDS concentrations of 7,910 and 19,220 mg/L, respectively, verifying the presence of 
the contact. 
 
A pattern of increasing soil conductivity is also evident in the profile developed for test location 
362 at a depth of approximately 30 feet, suggesting lower TDS concentrations in the ground 
water, although the magnitude of the increase in conductivity is not as pronounced as that 
observed for test locations 358 and 364 (see Attachment 6). Water grab samples collected at test 
location 362, from depths of 39 and 55 feet, indicate TDS values of 3,480 and 5,567 mg/L, 
respectively, verifying the presence of relatively low TDS concentrations (Attachment 7). 
Similarly, the soil conductivity profiles for the other test locations (borings 361, 363, 365, 366, 
367, 368, and 369) suggest that relatively low TDS concentrations (<10,000 mg/L) are present in 
the ground water. Probe depths at these locations range from as shallow as 31.30 feet to a 
maximum of 75.75 feet. Ground water was not reached at location 360. Attempts to probe deeper 
were prevented by probe refusal in all cases. 
 
 



   

 

Attachment 1 
 

Description of the Conductivity Probe and  
Data Acquisition System 































   

 

Attachment 2 
 

Photographs of the Marl (M5T) Rhino Rig (ConeTec, Inc.) 



   

 

 
 
 
 

 



   

 

Attachment 3 
 

Soil Conductivity Measurement Locations 
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Attachment 4 
 

Coordinate Location Table 
 

(Note: Coordinates are Modified Utah State Plane, Central Zone, North American Datum 
[NAD] 1983/1994. Elevations are North American Vertical Datum [NAVD] 1988.) 

 FT BLS = feet below land surface 





   

 

Attachment 5 
 

Individual Soil Conductivity Profiles 



























   

 

Attachment 6 
 

Combined Soil Conductivity Profiles 















   

 

Attachment 7 
 

Water Sampling Results 











   

 

Attachment 8 
 

Reproducibility at Test Location 367 





   

 

Attachment 9 
 

Comparison of Soil Conductivity at Test Location 358 and 
Water Sampling Results Obtained From  

SMI–PW–01 Well Cluster 





   

 

Attachment 10 
 

Correlation Plots Between Soil Conductivity at Test 
Location 358 and Water Sampling Results Obtained From  

SMI–PW–01 Well Cluster 
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